Content literacy is a generalized set of skills that can be applied across disciplines to help students to access subject matter content (Chauvin & Theodore, 2015) . It includes explicit instruction in comprehension, modeling of reading and thinking strategies to support interpretation of complex texts, and intensive writing to support thinking and learning (Moss, 2005) . Effective content literacy instruction provides students strategies for understanding new material, enabling them to engage more successfully with domain-specific literacy practices and extend content mastery toward deeper learning of a domain. Such skillful instruction requires that educators have highly-evolved mental models of content literacy. Mental models can be defined as "rich, complex, interconnected, interdependent, multi-modal representations of what someone knows" (Jonassen & Strobel, 2006, p. 4) . To successfully implement the CCSS, pre-service teachers require mental models that enable them to situate content-area literacy instruction within domain-specific disciplinary practices.
The need for pre-service teachers to develop mental models of content literacy is also evident in states' use of embedded performance assessments of teacher preparedness for professional licensure. The edTPA, for example, is a portfolio-based assessment conducted during student teaching ("About edTPA," n.d.). Currently, 736 teacher preparation programs in 39 states use the edTPA to measure the depth and breadth of the mental models that pre-service teachers draw upon as they plan, instruct, and assess students in their content areas ("Participation Map," n.d.) . In effect, teacher candidates must develop mental models prior to student teaching that enable them to perceive, reflect upon, and implement the qualities and attributes of highly-skilled teaching in their content areas in ways that align with expert educators' perceptions of instructional effectiveness.
Purpose of the Study
As teacher educators who are interested in the relationship between mental model development and teaching effectiveness, we wondered how pre-service teachers' mental models of content-area literacy might influence their perceptions of content-area literacy instruction ability. More specifically, we wanted to know if differences in ability perception between novice and expert educators might reveal some specific areas where pre-service teachers could benefit from additional support for developing their mental models of content literacy instruction prior to student teaching. In this mixed-methods study, we report how student teachers across five preK-12 teacher licensure programs rated and explained their ability in implementing components of content-area literacy instruction compared to how clinical educators rated and explained the student teachers' actual performance. Our research questions were:
1. To what extent do Student Teachers' (STs') self-perception of ability in providing contentarea literacy instruction differ from Clinical Educators' (CEs') perceptions of the STs' ability?
Theoretical Perspectives
Based on the premise that the ability to teach effectively is learned, and not a set of knowledge and skills that individuals naturally possess (Ball & Forzani, 2010) , this research is informed by perspectives on mental model development, instructional expertise, and characteristics of highly effective literacy teachers.
Mental Model Development in Learning to Teach
The special knowledge and skills that underlie effective teaching are embedded in a complex, interconnected set of mental models that guide teachers' thinking and actions in the classroom (Caine & Caine, 1998) . Learning to teach requires developing a robust set of mental models that grows through time, experience, and deliberate practice teaching in a content area. Mental models contain "the knowledge and structure in memory, as propositions, productions, schemas, neural networks, or other forms" (Zhang 1997, p. 180) . Unlike schema, which is knowledge stored in the head and divorced from context and situation, a mental model consists of knowledge that is situationally and contextually bound (Derry, 1996) . Mental models form when individuals construct, test, and adjust their understanding of a situation in situ as they respond to emergent and shifting variables that arise in a work environment (Chi, 2008) . Jonassen (2005) identified "planning, data collecting, collaborating, accessing information, data visualizing, modeling, and reporting" (2005, p. 91) as processes learners apply toward the development of mental models. Through time, deliberate practice, feedback, and reflection, mental models gain coherence and conceptual complexity (Jonassen & Strobel, 2006; Kim, 2012) . They grow to include "the essential parts, states, or actions of the system as well as the essential relations among them, so that the learner can be able to see how the systems works" (Mayer, 1989, p. 59) . Although they are tacit, mental models structure how individuals respond to novel situations and their continued development depends upon the application of knowledge within dynamic, problem-based contexts (Bogard, Liu, & Chiang, 2013) . According to Kim (2012) , "the development of mental models can be characterized as progressing through qualitatively different mental stages, from a lower level toward an expert-like level" (p. 62). At each stage there are observable differences in how one approaches a task and operates in a work environment. Dreyfus and Dreyfus (2005) described five stages of expertise that correspond with the development of mental models of a disciplinary practice. The novice has learned abstract, conceptual knowledge, free of context, but has not yet made connections between knowledge and practice and, therefore, has difficulty applying conceptual knowledge to relevant work situations. They display rigid compliance with taught rules and procedures. The advanced beginner recognizes situations in which conceptual knowledge is applied, but does not discern which aspects of a problem situation are most important. They approach all aspects of work separately and with equal importance. The competent learner can determine which elements of a situation are critical, but due to limited connections and retrieval cues, does not apply the full range of knowledge that is relevant to the situation. They rely on deliberate planning and formation of routines. A proficient learner identifies and evaluates the problem holistically and applies relevant concepts and skills to the situation. They possess the ability to prioritize actions and adapt to the situation at hand. An expert intuitively makes a decision about what the problem is and how it may be resolved, relying on a tacit understanding instead of rules and guidelines. As individuals move through stages of expertise, their mental models grow to integrate conceptual knowledge with organized sets of actions that guide one's perceptual awareness of when, where, why, and how to respond in a given situation, enhancing the quality of one's performance (Bogard et al., 2013) .
Highly effective educators' mental models of content-area instruction integrate pedagogical skills, content knowledge, and context-specific conditions. They bring this tacit awareness to the instructional context, and it determines what and how they perceive, act on, and respond to during the teaching-learning cycle. Expert teachers, for example, can recognize patterns of student behaviors that cue their application of instructional strategies and interventions that are just right for the situation at hand (Bransford, Brown, & Cocking, 2000; Tsui, 2003) . By contrast, pre-service teachers, as novices, lack well-developed mental models and therefore fail to perceive variables that impact student learning or the efficacy of their instructional methods even though they may have procedural knowledge of instructional processes, routines, and methods (Tsui, 2003) . As a result, novice and expert educators approach the same classroom situations with different levels of perceptual awareness of what elements are most important to attend to, resulting in different performance outcomes.
Four Ways Development of Mental Model Impacts Content Literacy Instruction
Research on exemplary literacy teachers suggests that they work from a well-integrated set of mental models of content literacy that facilitate student learning and achievement (Allington & Johnston, 2001; Pressley, Allington, Wharton-McDonald, Block, & Morrow, 2001 ). These studies designated exemplary literacy teachers as those who facilitate consistent gains in their students' academic achievement and who have highly regarded professional reputations based on recommendations from school administrators, colleagues, and parents (Allington & Johnston, 2001; Pressley et al., 2001) . Although not identified as experts specifically, they exhibit expertlike teaching behaviors such as acute perceptual awareness, quick decision-making, and effective deployment of strategies and scaffolds. These professionals have mental models of content-area instruction that enable them to be coherent and integrative when planning and delivering subject matter. In addition, they are perceptive and responsive when managing the emergent variables at play in the teaching-learning cycle. We discuss these four qualities below.
Coherence. Coherence is the quality of being logical and consistent, and refers to the forming of a unified whole. Expert educators are concerned about the continuity of instruction over time. Therefore, they attend to how the sequence of learning builds and how students will make connections and ultimately apply knowledge and skills to new tasks (Berliner, 2001) . Similarly, highly effective literacy teachers demonstrate coherent instruction by reinforcing skills application and transfer across a range of instructional events. They integrate research-supported structures and routines such as read-alouds, process writing, curriculum integration, thematic instruction, and explicit teaching to move learning forward (Pressley et al., 2001; Worthy, Consalvo, Russell, & Bogard, 2011) . By contrast, novice educators tend to focus on the execution of a single lesson, classroom routine, or procedure without consideration of how the learning will build over time or how their students will transfer the learning to new tasks.
Integration. Integration is the combining of essential or fundamental parts that are necessary to make a whole complete. Expert teachers have mental models that integrate knowledge of students, the curriculum, classroom organization, student learning processes, and the subject matter (Tsui, 2003) . With this integrated knowledge base, they plan instruction that is studentcentered. They are able to coordinate materials, methods, and activities to facilitate student connections to past and future learning, even to other content areas. They are able to pick and choose instructional resources and approaches that are aligned to the learning goals and appropriate for scaffolding students' mastery of content and skills. For example, rather than relying on a single method or program (Allington & Johnson, 2001) , highly effective literacy educators combine and coordinate instructional strategies, materials, and texts in consideration of students' needs and interests. In doing so, they facilitate meaningful contexts and purposes for skills application and development, including cross-disciplinary connections and transfer of that knowledge (Worthy et al., 2011) . Novices, having less well-developed mental models of teaching, are unlikely to integrate these knowledge bases; they may focus mostly on the subject matter and on planning what they will do to get content across rather than what the students need to do to transfer content knowledge and skills to future learning (Westerman, 1991) .
Perceptiveness. Perceptiveness is having insight into emerging situations that inform the application of problem-solving strategies. Expert teachers, for example, can quickly identify issues impacting the efficacy of instruction and anticipate potential problems based on their acute perceptual awareness of student behaviors and patterns of classroom dynamics (Tsui, 2003) . As a result, they are selective in attending to classroom events and interactions that reveal confusion, off-task behavior, misconceptions, and other challenges to students' learning. Thus, classroom situations cue experts' use of scaffolding strategies just in time (Bransford et al., 2000; Worthy et al., 2011) . Novice teachers, however, do not readily perceive conditions that indicate where, when, and why students need additional support. Consequently, they do not recognize patterns of interaction or behaviors that may foretell students' challenges with content, procedures, and skills application. Compared to experts, they are less selective in focusing their attention on critical aspects of classroom dynamics and student learning processes. As a result, novices often fail to activate or apply their procedural knowledge of instructional strategies when needed (TschannenMoran & Hoy, 2007) .
Responsiveness. Responsiveness entails a readiness to respond and take action with interest, enthusiasm, or insight. Being highly perceptive, expert teachers are more adept than novices at adjusting instruction in response to students' emergent needs. Because their knowledge is stored in condition-action form, and bound to rules of applicability (Berliner, 2001; Bransford et al., 2000) , experts are capable of making thoughtful, in-the-moment decisions that are appropriate for the situation at hand. Such adeptness has been called "thinking on one's feet" (Schon, 1983) , "active knowing" (Ryle, 1949) , and "tacit personal knowledge" (Polyani, 1958) . For example, highly effective literacy instructors prompt students to extend thinking and the application of strategies to problem tasks. In doing so, they provide a gradual release of responsibility that creates independent student use of strategies (Pearson, Roehler, Dole, & Duffy, 1990; Worthy et al., 2011) . Although they may have a lesson plan, they deviate from procedures and improvise new actions to help students achieve mastery. Novice teachers are more rigid and therefore less inclined to differentiate instruction just in time based on student cues (Tsui, 2003; Westerman, 1991) . Being mostly focused on themselves, the content, and procedures, they tend to be inflexible when it comes to deviating from their plans. Their mental models have not yet formed to include an intimate knowledge of classroom dynamics and outside factors that influence students' receptiveness toward instruction and their processing of content (Bogard et al., 2013; Mayer; 1989) . Consequently, novice teachers often miss opportunities to redirect learning or to offer individual students alternative strategies for achieving mastery. As discussed in the previous sections, the formation of mental models can be seen as impacting the coherence and integration of content instruction as well as teacher perceptiveness and responsiveness. Furthermore, the differences in mental model development between expert and novice educators cause them to perceive, implement, and refer to different aspects of the teachinglearning cycle as evidence of having successfully carried out instruction. Expert teachers, for example, perceive ability according to how effectively instructional practices facilitate students' mastery and transfer of content, constructive dispositions toward the subject matter, and attainment of long-term curricular goals (Berliner, 2001 ). Pre-service teachers tend to overestimate their skills, basing their performance on their procedural knowledge of implementing lesson plans, instructional methods, classroom procedures, and routines (Tschannen-Moran & Hoy, 2007) . Thus, the mental models from which expert and novice teachers operate influence their qualitative awareness of classroom-learning situations as well as their application of knowledge and skill (Bogard et al., 2013; Bowman & Herrelko, 2014) . In the area of content literacy instruction, research is needed to identify where pre-service teachers' ability perceptions differ significantly from their more seasoned, mentor educators' perceptions of their actual performance. Knowing these differences may point to specific areas where pre-service teachers, as novices, can benefit from more support for developing their mental models of content literacy instruction. With proper support for building mental models in these areas, pre-service teachers can be better prepared for instruction and attuned to the features and applications of content literacy that expert teachers perceive as indicative of highly effective teaching.
Mental Models and Ability Perception

The Study
Our university is located in the Midwest region, supporting a student population of approximately 10,900 students. Our Teacher Education Department is a four-year licensure program that incorporates early childhood (K-3), middle childhood (4-9), adolescent and young adult (7-12), and intervention specialist (K-12) programs. Our department aspires to embrace diversity for the promotion of social justice, to facilitate the development of scholarly practitioners, to build community, and to support students as they engage in critical reflection. Candidates, as pre-service teachers, experience field placements starting their first year, continue throughout their four years, and incorporate rural, suburban, and urban placements where practicing teachers serve as clinical educators (CEs). CEs, as mentor teachers, are required to have a minimum of three years' experience teaching in their licensed content area and have participated in professional development for mentoring beginning teachers. Although we do not claim that each CE who mentors a pre-service teacher is a pedagogical expert, each is an advanced practitioner and the majority of CEs hold a master's degree in their content area. Additionally, CEs are vetted by the university's field placement office to ensure that they have a successful track record of teaching in the content areas in which they serve as a mentor.
In this study, we wanted to know if there are differences in how expert and novice teachers perceive ability in content literacy instruction, and if so, how their mental models of content literacy instruction might account for these differences and reveal areas where pre-service teachers, as novices, might benefit from more support in developing mental models that underlie highly effective teaching. Our research questions were:
1. To what extent do Student Teachers' (STs') self-perception of ability in providing content-area literacy instruction differ from Clinical Educators (CEs') perceptions of the ST's ability? 2. In what ways might STs' and CEs' explanations of their ability perceptions reveal their mental models of content-area literacy instruction?
Data Sources
We utilized a mixed-methods design (Johnson & Onwuegbuzie, 2004 ) to answer our research questions. According to Creswell et al. (2011) , "problems most suitable for mixed methods are those in which the quantitative approach or the qualitative approach, by itself, is inadequate to develop multiple perspectives and a complete understanding about a research problem or question" (p. 6). Our inquiry was appropriate for mixed methods because we wanted to understand any significant differences between CEs' and STs' ability perception ratings from a mental model perspective. This required 1) identifying high-needs areas in which STs needed to grow; 2) developing a scaled-survey for measuring potential differences in ability perception in these areas, and 3) having respondents provide a written explanation of their ability ratings. To achieve these aims, our data collection was a two-phase process that occurred across two school years. During Phase 1, we administered an open-ended questionnaire to obtain qualitative input from CEs on areas of literacy instruction in which they felt their STs were most challenged as a novice educator. Then, in Phase 2, we used results from our qualitative data analysis from Phase 1 to develop a scaled survey for rating ability perceptions for the skills CTs identified as high-priority areas. As we describe below, this is a form of integration that occurred by connecting the analysis of results of the initial phase with the data collection of the second phase of research (Creswell et. al., 2011) .
Open-ended questionnaire. The first phase of data collection began in May 2012. We wanted to get qualitative input from CEs on the high-priority areas that they deemed most important for STs to effectively implement.
We administered an open-ended questionnaire during an end-of-term debriefing session with CEs who had just finished mentoring STs over the spring semester. The questionnaire asked CEs to identify and describe areas of literacy instruction where they perceived their STs to be highly skilled, challenged, and underprepared (See Appendix 1). Our goal was to use this input to develop a Likert-type scale that would be used for rating perceptions of ability in the key areas CEs identified. Questionnaires were completed by 174 CEs who had mentored an ST. They included preK-12 educators across reading/language arts, social studies, math, science, music, foreign language, and art. Among the participants were 49 high school educators, 53 middle school educators, 56 primary grade educators, and 16 pre-K educators. Using a constant comparative method, we coded the CEs' responses to capture reoccurring and salient patterns in areas of instructional skills development (Corbin & Strauss, 2008) . Our grounded analysis indicated that the areas they identified fell into one or more of following categories: Administering Assessments, Planning Instruction, Explicit Reading/Writing Instruction, and Sustaining a Supportive Learning Environment. Each of these categories comprised specific sub-themes, or skills, that commonly surfaced in CEs' responses.
Scaled survey. In our second phase of data collection we developed a scaled survey for measuring CEs' and STs' ability perceptions of content literacy. The categories and corresponding sub-themes from the open-ended questionnaire became the basis for the survey questions. Thus, findings from Phase 1 became the items for a scaled survey instrument to assess perceptions of ability differences between CEs and STs (See Appendices B and C). In this study, we only report findings from the Explicit Reading and Writing Instruction section of the survey, as the sub skills in this area best represented our focus on content literacy. These skills included: implementing guided reading, modeling reading strategies, teaching vocabulary/word study, and teaching writing. Using a Likert-type scale, the survey asked STs to rate their perceived ability in each of these areas on a scale of 0 (no ability) to 10 (high ability). Using the same scale, CEs were asked to rate the STs' actual ability in these areas of instruction. Written responses. Typically, capturing aspects of individuals' mental models involves use of qualitative protocols such as think aloud, stimulated recall, written explanation, and concept mapping to elicit what a person is thinking and perceiving relative to a problem situation (Kim, 2012; Zhang, 1997) . Therefore, in addition to asking respondents to rate perceived ability in each of the skills CEs identified, the survey asked them to provide a written explanation of their ability ratings by providing an example from their teaching practice that would tap their mental models of content-area literacy. Thus, the survey elicited both quantitative and qualitative data from respondents. Quantitative data consisted of ability ratings in teaching areas related to Explicit Reading and Writing Instruction. Qualitative data included written statements that would corroborate their ratings. This approach of combining quantitative and qualitative data enabled us to analyze any significant differences between STs' and CEs' ability perceptions of skills from a mental model perspective.
Survey Respondents
In May 2013, we asked STs and their CEs to complete the survey anonymously during an end-ofprogram seminar held the final week of student teaching. Seminars for CEs and STs occurred separately on different days. In total, 295 people agreed to take the survey; 112 were CEs and 183 were STs. As shown in Table 1 , respondents represented five different teacher licensure programs: Early Childhood (ECE), Middle Childhood (MCE), Adolescent to Young Adult (AYA), Intervention Specialist (IS), and Multi-age (Multi). survey, once again using the constant comparative method (Corbin & Strauss, 2008) . Doing so allowed us to discern trends in 1) how participants conceptualized the skills we measured and 2) how CEs and STs conceptualized ability in relation to each skill. Finally, we compared the qualitative findings with the overall results of the MANOVA. To identify possible connections between participants' ability perception ratings and their mental models of content literacy, we merged participants' ability perception ratings by role with the patterns of explanation that emerged in response.
Findings
Effect of Role and Program on Ability Perceptions
We begin our findings with the overall results of the two-way MANOVA to convey the effect of Role and Program on participants' ability perceptions in content literacy instruction. Effect of Program on ability perception. Univariate analyses indicated that Program had a significant effect on three of the four Reading/Writing Instruction skill ratings, although the effect size was smaller than Role: Modeling Reading Strategies, F(4, 285) = 4.379, p = .002, medium effect size (partial eta squared = .058); Teaching Vocabulary, F(4, 285) = 4.033, p = .003, medium effect size (partial eta squared = .054); and Teaching Writing F(4, 285) = 6.448, p < .001, medium effect size (partial eta squared = .083). The independent variable Program had no significant effect on the Guided Reading skill rating. Post-hoc comparisons using Tukey HSD tests indicated that the means for Program ECE and Program MCE were significantly different for the Modeling Reading Strategies, Teaching Vocabulary, and Teaching Writing skill ratings. The means for Program ECE and Program AYA also were significantly different for the Modeling Reading Strategies, Teaching Vocabulary, and Teaching Writing skill ratings. Finally, the means for Programs ECE and Multi-age were significantly different for the Teaching Writing skill ratings.
Influence of Mental Models on Ability Perception
While there were significant differences in ability perception by role, the numerical data could not explain the influence of respondents' mental models in accounting for these differences. For this we turned to their written explanation of their ratings to further contextualize the findings. By merging qualitative data with the statistical analysis (Creswell et al., 2011) , we were able to 1) discern qualitative differences in ability perceptions between STs and CEs and 2) explain the results from a mental model perspective. Implementing guided reading. Guided reading is "small-group reading instruction designed to provide differentiated teaching that supports students in developing reading proficiency" (Fountas & Pinnell, 1996, p. 25) . CEs identified the need for STs to develop their abilities at forming and reforming guided reading groups based on informal assessments, students' reading levels, and reading skills focus. CEs also stressed the importance of selecting texts for guided reading sessions that were at the students' zone of proximal development. However, CEs conceptualizations of guided reading were not always consistent across programs. Secondary educators (AYA) respondents, for example, conceived of guided reading as a close reading strategy to be modeled during whole group instruction for discerning the author's message, word meanings, and text structure.
As shown in Table 2 , STs rated their ability at implementing guided reading significantly higher than their CEs in all program areas. Our qualitative analysis indicated that STs based ability on their frequency and experience of implementing guided reading as an instructional routine. For example, an ECE pre-service teacher wrote, "I worked with guided reading groups every day and used many different strategies in these groups." STs perceived familiarity and experience with implementing guided reading as legitimizing their ability; their explanations of ability were mostly procedurally based rather than learner-centered. By contrast, CEs were attuned to the substance, appropriateness, and rotation of guided reading groups. They tended to base STs' ability on the intentionality, responsiveness, and management of guided reading as operating within a larger reading program. For example, an ECE mentor teacher wrote, "She appeared challenged with the amount of work we do and the amount of groups we have per classroom. Also, what to teach in guided reading and selecting materials to use was a challenge." CEs tended to focus on selecting texts that aligned with students' abilities and interests that were appropriate for modeling the reading strategy focus. Their responses suggested that they operated from a mental model in which they perceived guided reading as the center of a literacy program, a means of differentiating instruction and focusing on students' challenges and progress as readers. CEs' responses indicated that the focus and formation of guided reading groups evolve in response to a dynamic set of performance and contextual variables. Therefore, they perceived ability in guided reading based on STs' responsiveness to students' needs and the management of time and texts. STs, however, had not yet formed mental models that integrated guided reading procedures with real-time dynamics of the classroom. Modeling reading strategies. The reading strategies CEs cited as challenging for STs concerned deepening text comprehension. These included strategies for questioning students at higher levels of understanding during read-aloud, teaching text connections, providing text evidence (citing text), integrating graphic organizers, and applying discipline-specific reading skills.
As shown in Table 3 , STs' self-perceptions of their ability at modeling reading strategies were significantly higher than their CEs' ratings in all programs. STs tended to base their ability at modeling reading strategies on having completed that modeling as a step in a larger instructional sequence or unit of study. For example, an AYA ST wrote: "I taught a reading strategy in one of my units specifically, and then taught them throughout the year as well." Once again, STs emphasized their experience and procedural knowledge as evidence of their ability, suggesting that their mental models were procedurally bound, limiting their perceptual awareness of the other factors that influence responsiveness and coherence of instruction. In contrast, CEs' responses included awareness of challenges that students would likely encounter when processing disciplinary content, including when and how to model a reading strategy to help students construct meaning of complex texts. For example, one AYA CE wrote, "The candidate needed more skill in the processing of content, breaking it down for understanding, and teaching reading strategies with content. He knew the pedagogy but not how to apply it." CEs' comments suggested that their mental models integrated content knowledge with reading strategies for constructing meaning. They focused on helping students to gain command of both content knowledge and strategies.
Teaching vocabulary and word study. Vocabulary and word study involved teaching word knowledge and meanings to facilitate comprehension of key ideas and concepts within complex texts. In the area of vocabulary instruction, CEs indicated a need for STs to improve skill in teaching vocabulary words in context and using word walls to facilitate repeated exposure of key terms and word meanings. In the area of word study, CEs emphasized the need for STs to focus their instruction on teaching phonics and decoding strategies within authentic texts. They also stressed skills-based instruction at the word level that focused on recognizing patterns within words and word derivation. As shown in Table 4 , STs' ability self-perceptions of teaching vocabulary and word study were significantly higher than CEs' ratings. Of all the licensure programs, ECE STs were most closely aligned with their CEs' perceptions than those in the upper grades (MCE and AYA) and there was a significant difference in skill ratings between ECE and the other programs. This may be attributable to the fact that explicit and systematic word study occurs more frequently in elementary than in middle and high school classrooms. STs' explanations of their own ability in teaching vocabulary and word study were primarily procedural accounts emphasizing how they previewed key words and new terms that were highlighted in instructional materials. For example, an MCE ST wrote, "I always stressed and reviewed key words in the unit." Their explanations were limited to describing how they carried out vocabulary and word study as one step in an instructional routine. CEs also relied on instructional materials in this area, but tended to be more flexible and strategic than STs, foregrounding vocabulary instruction as being contextualized, integrated, and student-centered. Therefore, they tended to base ability on reinforcing word meanings before, during, and after reading. An MCE CE wrote, "The candidate needed to be more aware of vocabulary skills.
[She] assumed students understood certain passages, when there were some unfamiliar words to them." CEs' responses were attuned to building students' skills in decoding unfamiliar words and inferring words' meanings in context so they could transfer these skills to other texts. In addition, CEs based ability on anticipating where in a text students would likely need support for deciphering word meanings, even for terms that were not identified a priori in the teacher's manual. The STs, on the other hand, tended to rely on teacher manuals and based ability on implementing vocabulary and word study as a segment of instruction.
Teaching writing. In the area of writing instruction, CEs emphasized the need for teaching the writing process, running a writer's workshop, and teaching grammar and convention in the context of writing. As shown in Table 5 , STs rated their ability in teaching writing higher than the CEs' perceptions of their actual abilities. An MCE ST wrote: "Every week I had a graded writing assignment. In the first couple of days we wrote this type of assignment as a whole class. Later in the week, students completed the writing assignment on their own." STs often described the writing process as an organizing principle for sequencing instruction. In contrast, CEs focused on the writing process as a recursive cycle within which skills and strategy lessons occurred. They based ability on continuity of instruction: modeling habits of mind, writing craft, and convention during the writing process that students could carry forward to new drafts and pieces of writing. For example, an MCE CE wrote, "She [the ST] did not know how to teach a writing lesson that was progressive where you revise the piece and build upon the writing strategy taught and apply it to other [writing] lessons." This and similar comments suggested that CEs operated from mental models that had integrated process writing with disciplinary skills and strategies for increasing students' abilities and self-efficacy as writers. Thus, CEs' responses, far more than STs', saw beyond the immediate writing topic and the final draft toward cultivating students' independence and resilience in writing through the gradual release of strategies that students could carry forward to future assignments. In comparison, STs' explanations of ability were often teacher-centered and procedurally informed accounts of the writing process as a sequence of tasks that led to a final draft. 
Discussion
The four components of content literacy we measured were those that CEs identified as highpriority growth areas for the STs they mentored: Implementing guided reading, modeling reading strategies, teaching vocabulary/word study, and teaching writing. In each of these areas STs rated their ability significantly higher than their CEs did. By analyzing respondents' written explanations of ability ratings, we found that STs and CEs focused on different aspects of teaching performance as markers of ability. Based on this finding, it is reasonable to conclude that pre-service teachers and their mentors operated from different sets of mental models that influenced their qualitative awareness of practices that underlie effective teaching. Differences in their mental model development accounted for differences in how the pre-service teachers and their more expert mentors perceived ability. More broadly, these findings support the theoretical notion that development of mental models is acquired through experiential knowledge, and that ability perception is one indicator of the mental models that guide one's teaching practice. In rating ability, STs prioritized carrying out instructional methods, procedures, and strategies as evidence of their skill and ability. Being more focused on their execution of methods and delivery of content, their responses did not concern the efficacy of their instructional practices in advancing growth in student learning or skills mastery. Their written explanations characterized advanced beginners in that they regarded many components of instruction separately and with equal importance. We might infer that they were not yet attuned to reading critical cues in the classroom for prioritizing and adjusting procedural instruction in response to student abilities, engagement, and situational dynamics that impact teaching effectiveness.
In rating STs performance, CEs perceived STs as being capable in implementing methods and teaching content-area strategies in a predetermined situation, but did not in their ability to readily discern when or why to do so in response to critical cues in the learning environment or in consideration of students' transfer of skills to future learning. Therefore, CEs were attuned to not only STs' knowledge and application of methods, but also the efficacy of these practices for moving students forward in their learning. Collectively, CEs' responses perceived coherence, integrated instruction, perceptiveness of the learning environment, and responsiveness to students as indicators of high ability, indicating that they operated from a more robust set of mental models than STs did. Given that it takes an average of ten years, or ten-thousand hours, of deliberate practice in a domain to become a true expert in that domain (Ericsson, Prietula, & Cokely, 2007) , one might conclude that the CEs' ratings of STs' performance indicate a level of proficiency that is commensurate with the STs' time and experience in education.
As novices, STs regarded themselves as highly skilled and prepared to implement content literacy instruction. There may be important value in pre-service teachers slightly overestimating their abilities. High ability perceptions signal confidence and expectations of success, qualities that enable persistence and risk taking when encountering challenging classroom situations. Yet novice teachers must also learn to critically self-assess their performance in ways that will hasten their mental model development, particularly in light of the professional demands and expectations that are placed on new teachers. For one, new teachers, as novices, are held to the same accountability standards as expert teachers as soon as they enter the profession. Another pressure is that many states utilize performance-based assessments of teacher preparedness such as the edTPA for teacher licensure, requiring that pre-service teachers enter student teaching with mental models that enable them to perform at a level that corresponds with expert educators' perceptions of teaching effectiveness.
Pre-service teachers will need to move beyond procedural knowledge of pedagogical strategies toward the formation of robust mental models that integrate teaching methods with knowledge of students, disciplinary literacies, classroom dynamics, and desired learning outcomes. With heightened perception and qualitative awareness that accompanies this development, pre-service teachers will be better prepared to engage content literacy as a dynamic, fluid set of instructional practices in response to students' immediate learning needs.
Implications
Pre-service teachers' growth of mental models is more likely to occur through supervised clinical experiences in which instruction guides their attention such that the candidates align themselves to the dynamics of the learning environments and attune to the real-time cues in the teachinglearning cycle that bear on their students' progress as learners (Blue Ribbon Panel, 2010 this structure, controlled, stimulatory experiences embedded into methods coursework can help pre-service teachers build coherent mental models that enable highly skilled and strategic content literacy instruction. Problem-based learning, case-based inquiry, simulations, and clinical rounds that supplement supervised field experiences and that require reflectivity in the teaching-learning process may hold promise (Bowman & Herrelko, 2014) . For example, partnering with local schools to hold clinical round class sessions, in which pre-service teachers visit the classrooms in one school, then meet on-site with their instructor to debrief their observations and make links to class content, is a promising practice. These approaches situate methods instruction in scenarios that compel teacher candidates to acquire knowledge of content methods around conditions of applicability; thus, they can better recognize when, where, why, and how to apply a skill in consideration of the variables that are at play in the classroom dynamic. Such mental models of teaching extend beyond mere execution of strategies to include awareness of the changing variables of a complex problem context and to adjust strategy accordingly. In doing this work, teacher educators will do well to have teacher candidates reflect on their ability perceptions throughout their professional development. Lesson plan reflections provide an ideal context for this to occur alongside instructor feedback aimed at building mental models in the skills the ST applied. As this study has shown, the aspects of instruction that STs prioritize, notice, and name as an indication of ability will be telling of the mental models that guide their practice. Mental models can grow as they reflect and discuss with expert educators how they would prioritize, coordinate, and adjust their instruction in response to students' learning behaviors, academic performance, patterns of difficulty, and other emergent variables. As a result, pre-service teachers will be better prepared to enact a "well-planned, prioritized, set of cognitions and actions" (Funke & Frensch, 1995, p. 4) . They will need these richer models to respond to both the complexities of teaching and the increasingly demanding measures of teaching effectiveness.
Limitations and Directions for Further Research
As in any study, our study has limitations to the generalizability of its results and implications. First, the study relied upon self-perception data, so any reported perceptions, both in the case of the ST and CE, could be an inaccurate indication of actual performance due to the subjective nature of the survey's scale. Second, written explanations of ability depended upon the respondents to report accurately their use of the instructional strategies, and these reports were not verified by participant observation in a naturalistic setting. Finally, participants' explanations of their ability ratings revealed some variability in how participants in different programs conceptualized pedagogical terms in the survey, so inconsistency in the participants' conceptions of the terminology could have had an impact on the results, particularly in the area of guided reading. Nevertheless, the current findings indicate areas where pre-service teachers and their mentors tend to see differently and suggest specific areas for growing mental models that can enhance preservice teachers' implementation of content literacy instruction.
Future research will include direct observation and interviews of expert-novice pairs to gain a better understanding of how mental models develop through enacting the teaching-learning cycle over time. The use of a paired survey between STs and CEs is recommended to better discern the relationship between supervised clinical experiences, ability perceptions, and mental models. Another direction for future research would be to follow the STs into their teaching positions. The work candidates did during their undergraduate clinical experiences to build mental models of effective teaching would theoretically be reflected in their first year of teaching. The first year of Please provide an example of when you noticed the student teacher being either extremely challenged or extremely skilled in the following areas.
